Pre- and postsynaptic ionotropic glutamate receptors in the auditory system of mammals.
The ionotropic glutamate receptors (iGluRs) concertedly mediate neurotransmission to convey, process, and integrate acoustic information along the auditory pathway. In order to ensure these challenging tasks, the iGluRs are variously expressed in auditory neurons in an age- and site-dependent manner. The subunit compositions of α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors (AMPARs) and N-methyl-D-aspartate receptors (NMDARs) are altered with development, underlying the acceleration in kinetics of excitatory postsynaptic responses. AMPAR desensitization partly affects short-term synaptic plasticity upon repetitive stimuli in subsets of auditory neurons at a given period of maturation. NMDAR activation is required for long-term synaptic plasticity in a cerebellum-like microcircuit within the first auditory brainstem nucleus. Along with their postsynaptic functions, AMPARs and NMDARs fulfill essential roles in presynaptic modulation of auditory neurotransmission. Despite the expression of the kainate and delta receptors, their functions remain unknown. Here this review aims to discuss the diverse distribution and functions of pre- and postsynaptic iGluRs in the peripheral and central auditory systems.